Abstract
Introduction

1.
The relevance of the subject of the study stems from a global trend towards growing population mobility and cargo flows amid limited infrastructure (road networks and environmental factors) because of higher car ownership rates. That calls for limiting the growth of the number of cars owned by the population and ensuing negative effects (road congestion, road accidents, environmental pollution) while maintaining and even spurring mobility and cargo flows (Vuchic, 1999) . The experience gained by European countries shows that fiscal instruments are commonly used for regulating car ownership rates, but the effectiveness of the solution varies greatly from country to country (Levinson, 2010) . Some European countries have managed to cap the growth in car ownership rates and the use of privately owned cars. At the same time, the countries have been able to keep people satisfied with the mobility opportunities and the comfort level offered by national transportation systems by prioritizing the development of public transport and improving the quality of its services (Litman, 2009) .
European countries are already past the peak of mass car ownership and have learnt how to control the process. In Russia, however, public transport was the main means of transportation for passengers before the 1990s. There were only 50 automobiles per 1,000 people. At that time car ownership started to take off rapidly. At the present time, there are 300 cars per 1,000 people, but in some regions of Russia the rate might be as high as 500 cars per 1,000 people (Europe in figures, 2016). Meanwhile, public transport has been stagnating. The rapid growth in car ownership increases public mobility in Russia, first and foremost because more people own and drive cars, thus further aggravating the problems of traffic congestion, road accidents, low road density, a lack of parking space in urban areas, the negative impact on public health etc. In general, the development of Russia's road network is seriously lagging behind that in European countries, which encourages the application of car ownership regulation practices employed by the countries of Europe. It therefore makes sense to academically analyze and study the best European practices in the field of transport regulation in order to work out recommendations for improving transport-related fiscal instruments in Russia.
The purpose of this article is to compare the tax burden on car owners and car users in the countries of Europe and in Russia and to use the findings for identifying areas of improvement in the system of fiscal instruments under the present conditions of transport development.
Literature
2.
Modern transportation systems give rise to various distortions that all too often make the operation of the transportation system economically ineffective. For example, a large part of costs associated with the use of privately owned cars are fixed ones that do not depend on the intensity of car use (Spending on Transport Infrastructure, 2013). This makes it economically ineffective to increase public mobility by means of public transport. Car owners might opt not to use their vehicles if they are faced with additional costs per trip that change directly as the intensity of car use (Litman, 2009) .
Discouraging the use of private cars in favor of public transport should be implemented by introducing a set of monetary measures that increase the costs incurred by the car owner when he or she travels by car and that make car use less appealing an option. The travel behavior of an individual will be the derivative of the price of the planned trip. Apart from considering the price, the individual will make his or her choice by taking into account such factors as time and convenience (Vuchic, 1999) .
The price of the planned trip is the key factor driving the choice, so taxes and levies imposed on the trip will have the biggest effect on changing the travel behavior of car owners (De Borger & Mayeres, 2007) .
Taxes and other mandatory fees associated with transport operation are, therefore, an instrument for fixing market distortions (Deryck, 1998) .
Fiscal instruments that are aimed at regulating the use of privately owned cars, offsetting market disproportions and implementing necessary reforms have been studied in numerous works by European and American researcher (Baumol, 1972) .
Members of École Nationale des Ponts et Chaussées were pioneers in the issue of substantiating the size of mandatory transport fares. Representatives of the school (Vauban, J. Dupuit, M. Allais et al.) defined a tax as the price of public services that is set in terms of the marginal utility theory. According to them, the tax (or the toll) is an instrument of collecting consumer surplus that contributes to the funding of public infrastructure, while demand for trips is a function of the size of the charge paid (Russo & other, 2015) .
The growing impacts of automobile use led to the emergence of new methodological approaches to determining the size of transport taxes. They were codified by scholars belonging to a British school of thought, A. Pigou being one of them (Pigou, 1932) . He suggested that transport taxes should be viewed as a way of internalizing negative externalities that occur in the process of automobile use. In this case, the size of transport taxes should reflect the tax price of the negative external effects so that the car owner pays for them with his money. As a result of the research, the scholars built equations that make it possible to calculate negative externalities associated with СО2 emissions, road wear, noise, additional road incidents etc. (De Maio & Vitetta, 2015) .
Both approaches are embodied in the system of transport taxes in Europe (Spending on Transport Infrastructure, 2013). The system includes motor vehicle sales taxes, so-called fixed taxes, and use taxes that depend on the intensity of car use, that is, they are in direct proportion to the negative impact caused. The system of fixed taxes is built upon the principles proposed by representatives of École Nationale des Ponts et Chaussées. Variable transport taxes are based on the approaches elaborated by Pigou -that of the reciprocity of harm (predominantly environmental harm) (Heine, Norregaard & Parry,2012) .
Methodology
3.
The purpose of the analysis is to identify the factors that have an influence on the size of vehicle taxes and other levies in the European Union and Russia, and to establish a correlation between the levies and the state of road infrastructure in the countries.
The primary research methods are analysis, synthesis, comparative analysis and the analogue method. In order to assess the tax burden on car owners, account is taken of all types of taxes and levies that are paid at the moment of purchase and throughout ownership. All types of vehicle taxes are grouped into fixed and variable taxes, and tax revenue designation for each group of taxes is identified. For the purposes of comparative analysis of taxes. factors need to identified that influence the size of each group of taxes. The countries that were chosen for analysis have different car ownership rates and differ in the state of their road infrastructure, geographic conditions and climate. These are Cyprus, Denmark, France, Germany, Italy, Luxemburg, and the Netherlands. To ensure a broader coverage of vehicles, we suggest conducting a comparative analysis of the calculated tax burden in the cost of vehicles of different categories (small economy car; mid-sized car, and premium car). The burden of fixed vehicle taxes is calculated as their share in the cost of a car. The burden of variable vehicle taxes is calculated as their share in the cost of fuel, since it is fuel that reflects the intensity of car use. The approach makes it possible to obtain comparable relative values of the tax burden on car owners who use their vehicles with varying intensity.
The values obtained for the European countries are compared with those for Russia. The comparative analysis of the factors underlying vehicle taxes in the countries that have been most successful in developing road infrastructure enables one to apply their experience to constructing transport taxation systems in other countries, their specific features being taking into account, of course.
Results and Discussion 4.
Analysis of fixed taxes in the EU and Russia
The objective of analysing fixed taxes is to produce a broad assessment of the tax burden on car ownership. Fixed taxes are levies that are paid once when a vehicle is purchased and then on a regular basis regardless of how often the vehicle is used. The size of the taxes determines the affordability of cars. Fixed vehicle taxes are therefore a tax price that is paid for owning a vehicle. In Russia, fixed transport taxes include value added tax (VAT), the stamp fee on the purchase of a vehicle, registration fees, the recycling fee, and annually paid vehicle tax. There is no registration tax as such in Russia, but there are excise duties and a recycling fee. The excise duties depend on horsepower, while the recycling fee is based on car age and engine capacity.
Flat Engine power + price
The size of fixed taxes in different countries depends on the technical characteristics of the car that determine its capability to have a negative impact on the road network and environmental factors. The technical characteristics that are usually used for calculating the tax rate are engine capacity and engine horsepower as well as СО2 emissions (Zahedi & Cremades, 2012) . In general, the structure of the Russian system of fixed transport taxes matches the European model, one exception being registration taxes because there is no such tax, but there is an equivalent in the form of an excise duty that is paid upon the purchase of a car, and a recycling fee (Mayburov & Leontyeva, 2014) .
We shall calculate the amount of fixed taxes for three types of automobiles: the Fiat 500 (a small economy car with a 85 hp engine); the Ford Fiesta (a mid-sized car with a 120 hp engine), and the Audi A6 (a premium car with a 177 hp engine). For the purposes of the calculations we will convert the prices to euros at the exchange rate of R68.46. In order to calculate the recurrent (vehicle) tax we used tax rates that were effective in Moscow in 2015. The total amount of fixed transport taxes is shown in Table 2 . It also shows some qualitative indicators that characterize the process of owning a car (Road StatisticsYearbook, 2016) . The total amount of taxes paid by buyers of new cars in Russia matches that in the developed European countries and is even higher in some cases (e.g., compared to Germany, Luxemburg). It is remarkable that in Denmark and the Netherlands auto sales taxes are considerably higher than in all other countries. Luxemburg charges the lowest tax on the purchase of cars. As a result, it has the largest share of new cars in the total car fleet. In Denmark, the amount of taxes to be paid upon the purchase of car is the highest and even exceeds the price of the car itself. As a result, the country has the lowest passenger car density per network length. The level of recurrent taxes in Russia is slightly lower than the European average, but it does not stray much from the general line of recurrent transport taxation. The Netherlands has the highest level of recurrent taxes. One can also identify a common trend: the higher the engine power, the higher recurrent taxes.
One can therefore identify two types of effects that fixed transport taxes produce in Russia. First of all, buying a new car in Russia is restricted by a rather high level of fixed taxes (included in the price of the car). Given the insufficient infrastructure (compared to the European countries), this hinders the grown of the car ownership rate. Such an effect could be interpreted as a positive one because it makes it possible to reduce the demand for trips by car and ease traffic congestion.
Second, the high rate of fixed taxes leads to the "ageing" of the passenger car fleet. The share of new cars in Russia is the lowest when compared to other European countries. It has to be noted, though, that another factor contributing to the situation is lower incomes of people in Russia that make it difficult for car owners to regularly replace their obsolete vehicles with newer ones. This effect should be viewed as a negative one because older cars are more polluting.
Analysis of variable taxes in the EU and Russia
The objective of analyzing variable taxes is to produce a broad assessment of the tax burden on the process of using a vehicle. The payment of the taxes is viewed as the price paid for using the road network. In Russia, variable taxes include fuel excise duties. Their main purpose is to regulate the use of vehicles.
The level of variable taxes is pretty much the same across the European countries and is rather high, making up around 30 to 40 percent of the price of fuel (Environment at a Glance, 2015) . At the same time, those who drive cars with diesel engines face less tax than those who use vehicles with petrol engines. Additionally, the price of diesel is usually lower than that of petrol. The bigger the difference in the fuel prices and the share of variable (fuel) taxes in the price, the more distinct is consumers' preference when buying a car. For example, in the majority of the countries in question the population favors diesel cars due to the lower price of diesel fuel and a lower share of taxes in the price. In Russia, variable transport taxes create a considerably smaller burden -it is about three times smaller than in Europe. Fuel prices, too, are 150 percent lower in Russia than in Europe. Consequently, the use of cars is relatively tax free compared to the European countries. An insignificant gap in the prices for petrol and diesel results in consumers' preference for petrol cars. The share of cars with petrol engines in car sales in Russia is much higher than in any European country and reaches 93 percent. This effect should also be viewed as a negative one because petrol engines are less environmentally friendly.
Broadly speaking, congestion charges and tolls for using sections of roads, tunnels, driving through conservation areas or driving into urban areas can also be classified as variable transport taxes. Tolls vary greatly from country to country.
The average charge per km of the road network per year is a universal indicator that, on the one hand, characterizes the price of using the road infrastructure and, on the other hand, it takes into account the share of toll roads in the network. 
Conclusion
5.
The analysis makes it possible to identify three different approaches to regulating motor vehicles in the EU countries. A number of countries (Cyprus, Luxemburg) keep both fixed and variable transport taxes low. By doing so, they create favorable conditions for purchasing and using passenger cars. These are usually countries with a small territory or island countries. Some countries (Denmark, Netherlands) have a very high level of fixed and recurrent transport taxes, thus restricting both the purchase and use of motor vehicles. Other countries (France, Italy) have relatively low fixed transport taxes, but charge high variable taxes, which does not restrict the purchase of cars, but discourage people from using them a lot. In Russia, the system of transport taxes lacks logic. The level of fixed taxes that is rather higher for Russia generates two effects: it hinders the growth of car ownership and preserves the negative structure of the car fleet. The low level of variable taxes (fuel tax and tolls) encourages the intense use of passenger cars. The approach will spur further growth of car ownership rates in Russia, making people car dependent. A reform of variable transport taxes is needed to regularly increase them. Such an increase should also be accomplished by regularly increasing fuel excise duties and introducing congestion charges and toll charges on more roads, bridges, tunnels, and conservation areas. The case of the European countries shows that it will take plenty of time and consistent effort for people to get used to higher variable taxes and that the process should go in parallel with improving the quality of public transport and developing the road network.
